Effects of 1alpha,25-dihydroxy-vitamin D3 pretreatment and MAP kinase inhibitor PD 98059 on response of osteoblasts to prostate-derived osteoblastic factors.
Prostate carcinoma-derived factors induce a proliferative response in osteoblasts. The present study investigated the involvement of MAP kinase in the osteoblastic reaction of osteocytes and the response of 1alpha,25-hydroxy-vitamin D3 (1,25-vitD3)-pretreated osteoblasts. Conditioned media (CM) from prostate, colon, pancreatic, renal cell and breast cancer cell lines were tested on their proliferative activity using murine osteoblast-like MC3T3-E1 cells, MG63 human osteosarcoma cells and immortalized human osteoblasts (AHTO-7). Changes in osteoblastic activities of the supernantants were measured in the presence of MAP kinase inhibitors and following 1,25-vitD3-induced differentiation of the target osteoblasts. Supernatants of prostate cancer cells stimulated proliferation of osteoblasts in all three indicator cell lines, with AHTO-7 exhibiting the most significant correlation to human primary osteoblast cultures. 1,25-vitD3 induced the differentiation marker alkaline phosphatase (ALP) in MC3T3-E1 and AHTO-7, but only to a minor degree in MG63 cells. 1,25-vitD3-induced differentiation reduced the proliferative response to CM from several cell lines in MC3T3-E1 and MG63 to a minor degree, whereas in AHTO-7 cells the osteoblastic reaction was reduced for 2/4 pancreatic, 3/3 colon and 1/1 renal cancer CMs, however not for 3/3 prostate cancer CMs. Stimulation of AHTO-7 cells by CM from prostate cancer lines is inhibited significantly by MEK1 kinase inhibitor PD 98059 in contrast to CMs derived from other carcinomas, except ACHN renal cancer cells. The findings in the present study demonstrate that human AHTO-7 cells seem to represent a valid human system to monitor osteoblastic activity, especially in respect to 1,25-vitD3-induced differentiation. Vitamin D3-induced differentiation has no direct effect on prostate cancer-derived osteoblastic activity in the same cell line in vitro, which however, could be reversed by disruption of the signal transduction at the MAP kinase level, revealing a new target for the inhibition of prostate cancer-associated bone formation.